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(54) [Title of the Invention] Printer-Contrbl-Code Converter 

(57) [Abstract] 

[Object] 

Code conversion is applied to a control code string which has been outputted 
fi-om a host computer in order that image information and character information can 
be correctly printed, while including an interrelationship between the image 
information and the character information, even in a page printer asymmetric to 
PostScript (a product name of a page description language proposed by Adobe Systems 
Inc.). In addition, an image is configured to be expanded to a page memory by use of 
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a printer-control-code converter, and additionally fonts of the character information are 
configured to be expanded in the page printer. Thus, the host computer is released 
quickly from printing. 
[Constitution] 

In a case of the present invention, a print signal is separated into character 
infonnation and image information; print areas respectively for the character 
information and the image infonnation which are separated from each other are 
calculated; it is determined whether or not the two print areas thus calculated overlap 
each other; and the two pieces of print infonnation respectively concerning the two 
print area overlapping each other are synchronized. Furthermore, the image 
infonnation is expanded in the page memory, and a control signal capable of being 
printed by the page printer is added to the character information. 
[Scope of Claims] 
[Claim 1] 

A printer-control-code converter which receives a printer-control-code signal 
for printing, which is connected to a printer-control-code-signal input terminal of a 
page printer, and which converts the printer control code, the converter characterized by 
comprising: 

(a) an input-control-code converting unit (2) for separating the received 
printer-control-code signal into character infonnation and image information; 

(b) a character-information converting unit (3) for calculating a print area 
for each character from the character information, character-type information, 
character-size information and character-position information in the 
printer-control-code signal, for calculating a print area for each image from the image 
infonnation and image-position information in the printer-control-code signal, for thus 
determining whether or not the print area for the character and the print area for the 
image overlap each other; and 

(c) a buffer (5) for fetching, and storing, character information, character-type 
infonnation, character-size infonnation and character-position information which is 
included in the printer-control-code signal when it is determined that the print area for 
the character and the print area for the image overlap each other, 

the converter characterized in that; 

the character-information converting unit (3) is configured to output, to a 
printer, character information, character-type information, character-size information 
and character-position infonnation in the printer-control-code signal, which are other 
than the character information stored in the buffer (5), as well as the image information 
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and the image-position information; and 

the buffer (5) is configured to thereafter output, to the printer, the information 
stored in the buffer. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The present invention relates to a printer-control-code converter which is 
provided among one of host computers, a buffer, various interfaces and a page printer 
(for example, a laser beam printer), and which transfers information for printing to the 
page printer. The host computers include relatively small personal computers, such as 
PC-9800-series computers made by NEC Corporation and Macintosh-series computers 
made by Apple Computer, Inc., and relatively large work stations (hereinafter referred 
to as "host computers" correctively). The buffer temporarily stores printer control 
codes for the printing. The interfaces are those through which print signals are 
outputted. 
[0002] 
[Prior Art] 

For example, .Japanese Patent Laid-open Official Gazette No. Sho. 63-19260 
has disclosed an interface device which individually controls a line constituting main 
character information, an inter-line space, a line constituting additive print information 
such as an underline and a mark. In addition, the interface device alternately outputs 
the main character information, the inter-line space and the additive print information to 
a page printer for each predetermined number of lines. This has made it possible to 
improve utilization of the buffer capacity by the print information, and to accordingly 
miniaturize the capacity. On the other hand, if an application program (hereinafter 
referred to as an "application") of a host computer or another program is used, this use 
makes it possible to print a print with a single type of contents with various page 
printers. In other words, conversion is operated in the host computer in order that a 
control code to be created by the application used by a user of a usual computer can 
match a control code of the page printer used by the user. 
[0003] 

An example of conversion of a printer control code by use of the 
aforementioned application is illustrated with reference to Fig. 3. An 
input-control-code converting unit 22 expands a pre-converted control code string 21, 
as image data, to a page memory 24. At this time, the input-control-code converting 
unit 22 expands character information, as the image data, to the page memory 24 by use 
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of fonts (including a rasterizer) 23 in the computer. At a time when all of the 

expansions are completed, an output-control-code creating unit 25 generates a control 

code string 26. The control code string 26 is data obtained by adding a control code to 

the image 

data. 

[0004] 

[Problems to be Solved by the Invention] 

However, liie interface device which performs the process for each 
predetermined number of lines has a feature that no expansion is performed in a page 
memory. For this reason, information on a modification, such as an underline and a 
mark, to a character can be printed, since the information is configured in a way that the 
information fiows in order fix)m the top of the print area like scan lines of a display. 
However, a very usual image-mingling sentence in which image information comes 
regardless of whether at an upper position or at a lower position can not be printed by 
the interface device which has disclosed in Japanese Patent Laid-open Official Gazette 
No. Sho. 63-19260. 
[0005] 

In a case where the printer control code is intended to be converted by use of 
the application, a program and fonts (including a font rasterizer) for the conversion are 
needed in the computer. In addition, since the computer is used for the purpose of the 
conversion, it is a matter of course that the computer can not perform any other process 
while performing the conversion process. Furthermore, the post-converted control 
code is larger in size than the pre-converted control code. For this reason, it takes a 
longer time to transmit the post-converted control code to the printer. An object of the 
present invention is to provide a printer-control-code converter capable of solving the 
aforementioned problems. 
[0006] 

[Means for Solving the Problems] 

For the purpose of achieving the aforementioned object, the 
printer-control-code converter according to the present invention is a device which 
receives a printer-control-code signal for printing, which is connected to a 
printer-control-code-signal input terminal of a page printer, and which converts the 
printer control code. The printer-control-code converter according to the present 
invention is characterized by including an input-control-code converting unit, a 
character-information converting unit and a buffer. The input-control-code converting 
unit separates the received printer-control-code signal into character information and 
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image information. The character-information converting unit calculates a print area 
for each character from the character information, character-type information, 
character-size information and character-position information in the 
printer-control-code signal, and calculates a print area for each image from the image 
information and image-position information in the printer-control-code signal, thus 
determining whether or not the print area for the character and the print area for the 
image overlap each other. The buffer fetches, and stores, character information, 
character-type information, character-size information and character-position 
information which is included in the printer-control-code signal when it is determined 
that the print area for the character and the print area for the image overlap each other. 
In addition, the printer-control-code converter according to the present invention is 
characterize in that the character-information converting unit is configured to output, to 
a printer, character information, character-type information, character-size information 
and character-position information in the printer-control-code signal, which are other 
than the character information stored in the buffer, and in that the buffer is configured 
to thereafter output, to the printer, the information stored in the buffer. 
[0007] 
[Operations] 

The printer-control-code converter according to the present invention includes 
performing the following operations. 

• A print signal is separated into character information and image information. 

• A print area for the image intbrmation and a print area for the character infonnation 
are calculated for pieces of infonnation obtained by the separation. 

• It is determined whether or not the calculated print area for the image infonnation and 
the CEdculated print area for the character information overlap each other. 

■ In a case where the calculated print area for the image information and the calculated 
print area for the character information overlap each other, the printing of the image 
infonnation and the printing of the character information are synchronized with each 
other. 

• In addition, the image information is expanded in a page memory. 

• A printable control signal is added to the character information in a page printer. 

[0008] 

[Working Example] 

Descriptions will be provided below for an example of the present invention 
on the basis of the drawings. 
[Use conditions for the Present Invention] 
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The printer-control-code converter is used while being connected to a host 
computer and a page printer. 
[0009] 

[Description of Chief Configuration of Internal Process: see Fig. 1] 

■ A block 1 shows a control code string of a signal obtained from a control-code-signal 

output terminal of the host computer. This control code string 1 is a signal which has 

not yet been converted by the printer-control-code converter according to the present 

invention. 

• The control code string 1 is inputted to an input-code converting unit 2. In this unit, 
character information and image information are identified from the inputted control 
code string 1, and then the character information and the image information are 
separated from each other. Detailed descriptions will be provided for a method of 
separating the character information and the image information from each other in the 
below-mentioned section (1). 

• Data containing only the image information from the input-code converting unit 2 is 
inputted to an image-information converting ;mit 4. In this xmit, a control code string 
of the image information is converted to bit-image information. 

• A signal obtained by the conversion to the bit-image information in the 
image-information converting imit 4 is expanded in a page memoiy 6 in accordance 
with conditions suitable for bit images. Subsequently, information on a position and 
an area of the image which has been revealed by means of this expansion is outputted 
to a character-information converting unit 3. Incidentally, the conversion to the 
bit-image information is denoted by reference symbol ^. 

• The image information obtained by the expansion in the page memory 6 represents the 
image in an image area on the basis of information on positions respectively of four 
points of an area surroimded by a square. The conversion to this image area is 
denoted by reference symbol r|. Incidentally, detailed descriptions will be provided for 
a system of specifying this area and the below-mentioned determination on presence or 
absence of an overlap in Explanation (2). 

[0010] 

• The character information which has been identified and separated in the input-code 
converting unit 2 is inputted to the character-information converting unit, and is 
coimected to the page memory 6 in order that the image-position information which has 
been created in the page memory 6 can be searched, A control code for a page printer 
9 is added to the inputted character information in order that fonts (including a font 
rasterizer) included in the page printer 9 can be used. In addition, a state in which the 
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control code is added to the inputted character information is denoted by reference 
symbol 5. Subsequently, a print area for each of characters or a character string is 
calculated on the basis of information on characters and types of the characters to be 
printed, character size information, and character position information out of the 
character information. Then, it is determined whether or not the result of this 
calculation and the image position information obtained from the page memory 6 
overlap each other. Details of a method of checking on the overlap will be described 
in Explanation (2). Then, character information with regard to which it has been 
determined that the resvilt of the calculation and the image position information 
obtained from the page memory 6 do not overlap each other, and character information 
with regard to which a character is going to be printed under an image although it has 
been determined that the result of the calculation and the image position information 
obtained from the page memory 6 do not overlap each other, are inputted to a 
printer-control-code string forming imit 8. On the other hand, character information 
with regard to which it has been that a character overlaps an image is temporarily stored 
in an overlap processing buffer 5. 

• On the other hand, the image information which has been expanded in the page 
memory 6 is inputted to an output-control-code creating unit 7, and thus decides a 
sequence with which this image information and the character information which has 
been in a waiting condition in the overlap processing buffer 5 are going to be outputted 
to the printer-control-code fonning unit 8 in accordance with the below-mentioned rule. 
•• With regard to print information which makes a character overlap an image so that 
parts of the image is covered by the character, the character information is fetched from 
the overlap processing buffer Swhich has stored the character information in order that 
the image information can be outputted first and the character information can be 
outputted later. Then, the character information is transmitted to the 
printer-control-code forming imit 8. 

• The character information which the character-information converting unit 3 has 
determined that does not overlap the image information is inputted to the 
printer-control-code fonning imit 8. In addition, the character information is 
immediately outputted to the page printer 9. Moreover, the signal which has been 
transmitted from the output-control-code creating unit 7 is transmitted later than the 
character information, since the signal is that obtained by applying the following 
processes (1) and (2). If the sequence is correct, the signal which has been transmitted 
from the output-control-code creating unit 7 is similarly immediately outputted to the 
page printer 9 . Incidentally, the printer-control-code fonning unit 8 can be 
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configured as a simple connecter which superposes inputs coming from two directions, 

and which outputs the inputs thus superposed to the page printer 9. 

[0011] 

[(l)-"0n the method of separating into character information and image information] 

An example of the separation method is as follows. At least 
facenames-of-fonts information and code-numbers information are provided in the 
input-code converting unit 2 with regard to fonts recorded about all of the character 
information (single-byte characters, double-byte characters, special characters, 
KATAKANA characters, alphabets, ideographic characters, Latins and the others). 
Thus, it is sequentially searched and determined whether or not data inputted to the 
input-code converting unit 2 from the host computer, in which data the image 
information and the character information are present together, include the same data as 
these facenames-of-fonts information and code-numbers information include. In a 
case where, as a result of this, it is determined that the same data are included, the data 
inputted to the input-code converting unit 2 from the host computer are transmitted to 
the character-infonnation converting unit 3. In a case where it is determined that the 
same data is not included, the data inputted to the input-code converting unit 2 from the 
host computer are transmitted to the image-information converting unit 4. 
[0012] 

[Explanation of the method of determining whether or not the two print areas overlap 
each other] 

Descriptions will be provided below for the method of determining whether or 
not a print area for a character or a character string and a print area for an image 
overlap each other. For the purpose of determining whether or not a print area for a 
character or a character string and a print area for an image overlap each other, first of 
all, it needs to be calculated which area in a page the character information is going to 
be printed, and which area in the same page the image information is going to be 
printed. Fig. 2 shows an example of the calculation. In a case where, for example, 
an ideographic character is intended to be printed, let's suppose that the and 
position information pairing with the are instructed to be printed at a point (X=A, 
Y=a) in the page memory. In addition, let's suppose that the type information and the 
size information are also given. In a case where the character type is standard Roman 
fonts, and in a case where the vertical character size and the horizontal character size 
are specified respectively by H and E, the print area where this is going to be 
printed is an area surrounded by a line joining the four points (A, a), (A, a+W), (A-H, 
a) and (A-H, a+W). The calculation of this print area is performed by the 
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character-infonnation converting unit 3. 
[0013] 

On this other hand, the image-information converting unit 4 similarly 
calculates a print area through an operation on the basis of the image information and 
the size information. Subsequently, the result of the calculation is expanded, as 
bit-image mformation, in the page memory 6. Incidentally, at a time when the two 
print areas are calculate, it is determined whether or not the two print areas overlap 
each other. In other words, the bit-image information is searched in the page memory 
6 corresponding to the print area for the character information. If there is one set of 
data in the area thus searched, it is determined that "the two print areas overlap each 
other." Whether or not "the two print areas overlap each other" can be determined by 
means of determining whether or not the print area for the character corresponds to an 
area for the bit image in the page memory 6, whenever deemed necessary. 
[0014] 

Moreover, with regard to image information and character information which 
overlap each other, it is checked on which information has been outputted earlier than 
which information from the host computer. In a case where it is determined that the 
character information has been outputted earlier than the image information, the correct 
print state is that, as a result of the printing, the image overlaps the character. For this 
reason, the same process as is performed in the case where the image information and 
the character information do not overlap each other is performed on the aforementioned 
character information. That is, the character information is processed so as to be sent 
to the printer-control-code forming imit 8. In a case where the sequence is reversed, 
that is, in a case where the image information has been outputted earlier than the 
character information, this character information is stored in the overlap processing 
buffer 5. 
[0015] 

[An example of use of the printer-control-code converter with the aforementioned 
configuration] 

Descriptions will be provided for a specific example of use of this working 
example on the basis of an example of a print. The example of the print is a control 
code signal which finally produces a print state as shown in the lower left comer of Fig. 
1 . That is, specific descriptions will be provided below for this print state with words. 
[0016] 

Character information "X" with a standard size is printed at the upper left part. 
Character information "Y" with a standard size is printed almost in the middle with a 



10 



Tokkai 06-019649 



squared image printed under the "Y" in a way that parts of the squared image are 
covered by the "Y." Underneath the "Y," character information "Z" with a standard 
size is printed. In a part right to, and underneath, the "Z," character information "G" 
is printed with a circled image printed over the "G" in a way that lower left parts of "G" 
are covered by the "G." For the purpose of describing this example of the print, 
reference symbol a denotes character type information; (3, character size information; y, 
print position information; and 5, the input-code converting unit 2. In addition, 
reference symbol C, means that image print information is converted from a printer 
control code to bit-image information. Reference sjonbol e means that a printer 
control code is added to image information which has been transmitted from the page 
memory 6, and that the image information is converted in the page printer 9 in order 
that the image information can fit as the print information. Reference symbol 8 means 
that a printer control code is similarly added to character information which has been 
transmitted from the input-code converting unit 2, and that the character information is 
converted in the page printer 9 in order that the character information can fit as the print 
information. 
[0017] 

When it is specified, by use of software, that output be performed with a 
format of, for example, PC-PR201 (a product name) made by NEC Corporation which 
has a large share in Japan's domestic market, output from a control code string is as 
follows. Incidentally, each product of control codes denotes characters associated 
with one another, and groups of information connected with plus indicates that a group 
of sets of information simply connected one another with product is transmitted 
foUowmg another group of sets of information simply coimected one another with 
product. In addition, for the purpose of making description simple, information 
transmitted from the confrol code string 1 to the input-code converting unit 2 is 
expressed with "1— >2=." 
[0018] 

The first control code string is expressed as follows. 

1^2 = apyX + ya + apyY + apyZ + apyO + yO 
Subsequently, the control code string is separated by the input-code converting 
unit 2 into character information and image information. The result of the separation 
is expressed as follows. 

2->3 = aPyX + apyY + apyZ + apyG 
2-^4 = yn + yO 

In the character-information converting unit 3, a control code which enables 
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fonts (including the font rasterizer) included in the page printer to be used m the page 
printer is added to the character information. In addition, as described in (1), it is 
determined whether or not the character and the image overlap each other, and the 
character information is separated. The result of the separation is expressed as 
follows. 

3^8 = (apYX)8 + (apYZ)8 + (a^G)8 
3^5 = (ap7Y)5 

In the image-infonnation converting unit 4, the image information is converted 
to bit-image information in order that the image information can expanded in the page 
memory 6. The result of this conversion is expressed as follows. 

4^6 = (YnK + (YOK 
The overlap processing unit 5 does nothing but temporarily store the 
information while an instruction from the output-control-code creating unit 7 is being 
waited for. For this reason, the code itself does not change. Accordingly, the code is 
expressed as follows. 

5^7 = 3^5 = (apYY)5 
With regard to the bit-image data obtained by completing the expansion of the 
image information in the page memory 6, only information on the position or 
information on the image area is transmitted to the character-information converting 
unit. In addition, the image information which has been expanded here is transmitted, 
as it is, to the output-control-code creating unit 7. The resuh of this transmission is 
expressed as follows. 

6_3 = (ydKti + (yO) Cri 

6- >7 = 4^6 = (YD)C + (TO)i; 

With regard to the sequence of the inputted character information and image 
information which overlap each other, the output-control-code creating unit 7 simply 
transmits the image information first, and the character information later. The result 
of the transmission is expressed as follows. 

7- ^8 = (YD)Ce + (yO) ;e + (a^Y)8 

In the printer-control-code-string forming unit 8, the printer control code string 
outputted from the character-information converting unit 3 and the printer control code 
string outputted from the output-control-code creating unit 7 are united into one, and 
are inputted one after another to the page printer 9. Incidentally, the information 7->8 
transmitted from the output-control-code creating unit 7 to the 
printer-control-code-string forming unit 8 and the information 3^8 transmitted from 
the character-mformation converting unit 3 to the printer-control-code-string forming 
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unit 8 are controlled by use of a synchronization signal obtained in the 
input-control-code convertmg unit 2. As a result, the information 7^8 is superposed 
on the information 3-^8 in the order from the information 3^8 to the information 7->8. 
As a result of the superposition, information which is finally received by the printer is 
expressed as follows. 

8^9 = (a(3YX)6 + (aPYZ)8 + (a|3YG)6 + (yaKe + (yO) + (apYY)5 

[0019] 

With regard to the character information (X, Y, Z) represented in the control 
code string, each of the X, Y and Z has been treated as a single character. It should be 
noted, however, that each of the X, Y and Z can be treated as a string consisting of a 
plurality of characters, depending on cases, in a way that the X is treated as a character 
string of e-ks, the Y is treated as a character string of wa-i, and the Z is treated as a 
character string of ze-d. In this case, the following arrangement can be made: control 
information aPy is assigned, for example, to the "e" which is the initial character of the 
X, and the "ks" takes over the preceding control information. In addition, the 
following configuration can be also made: at a time when the initial character of a 
different group with an ensuing control information comes, for example, when the "wa" 
of the "wa-i" comes, the type, size and position of the character string can be 
configured to be re-determined with a new control information. 
[0020] 

[Advantage of the Invention] 

The printer-control-code converter according to the present invention is built 
with the aforementioned configuration. For this reason, as described above, the 
printer-control-code converter according to the present invention makes it possible to 
apply code conversion to the control code string which has been outputted from the 
host computer in order that the below-described correct print can be performed even in 
a page printer asymmetric, for example, to PostScript (a product name of a page 
description language proposed by Adobe Systems Inc.), that is, in a page printer which 
uses an un-unified page description language. 
[0021] 

• Since the page memory is used, image information can be printed exactly. 

• There is no print error before or after a character and an image. 

• An image is configured to be expanded to the page memory by use of the 
printer-control-code converter according to the present invention, and additionally fonts 
of character information are configured to be expanded in the page printer. For this 
reason, processes of these expansions are not required to be performed in the host 
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computer. This makes it possible to release the host computer quickly from printing. 
• The processes can be performed without causing these expensive fonts to be included 
in the printer-control-code converter or the host computer. This is advantageous in 
terms of costs for the entire converter and miniaturization of the converter. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing an example of the present mvention. 

Fig. 2 is a block diagram showing a conventional technology. 

Fig. 3 is an explanatory diagram showing an example of calculating a print 

area. 

[Explanation of Reference Numerals] 

1 . . . control code string 

2 ... input-code converting unit 

3 . . . character-information converting unit 

4 ... image-information converting xmit 

5 . . . buffer (overlap processing buffer) 

6 ... page memory 

7 . . . output-control-code creating unit 

8 . . . printer-control-code-string forming unit 

9 ... page printer 
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Fig.l 
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Fig.2 
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Fig.3 
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FIG. 1 

CONTROL-CODE-SIGNAL OUTPUT TERMINAL OF HOST COMPUTER 

1 PRE-CONVERTED CONTROL CODE STRING 
EXAMPLE OF PRINTING 

2 INPUT-CODE CONVERTING UNIT 

3 CHARACTER-INFORMATION CONVERTING UNIT 

4 IMAGE-INF'ORMATION CONVERTING UNIT 

5 OVERLAP PROCESSING BUFFER 

6 PAGEMEMORY 

7 OUTPUT-CONTROL-CODE CREATING UNIT 

8 PRINTER-CONTROL-CODE FORMING UNIT ; 

9 PAGEPRINTER 

PRINTER-CONTROL-CODE-SIGNAL INPUT TERMINAL OF PAGE PRINTER 
FIG. 2 

PRINTABLE AREA 
PRINTAREA 

FIG. 3 

HOST COMPUTER 

2 1 PRE-CONVERTED CONTROL CODE STRING 

22 INPUT-CODE CONVERTING UNIT 

23 FONTS 

24 PAGEMEMORY 

25 OUTPUT-CONTROI^CODE CREATING UNIT 

26 CONTROL CODE STRING 
PAGEPRINTER 



